




























































































































































































































































































































Whereas the methodology development 
initially emphasized gas-heated houses, special 
problems relating to other fuels have been 
the focus of recent research. Analysis of 
electrically heated houses can be confounded 
by electric cooling, even in a heating
dominated climate [ 15h], or by the presence 
of a heat-pump system which, to some ex
tent, violates the assumptions underlying 
PRISM [15i]. Otherwise, gas and electricity 
have much in common: the data bases of 
monthly (or bimonthly) meter readings 
are equally accessible, and the seasonal 
dependence of non-heating consumption has 
a similar effect on the PRISM parameters 
for both fuels (15m]. Further, the effect of 
supplemental heating by wood on a PRISM 
analysis of the consumption of a convention
al heating fuel is likely to be independent of 
whether the fuel is gas or electricity; the 
effect is explored here for electrically heated 
houses in the Portland, Oregon, region [ 15j]. 
Oil heating poses a new set of problems, not 
the least of which is infrequent, unevenly 
spaced deliveries [ 15k]. For any fuel, suf
ficent data over a year or more are needed 
for PRISM to work reliably; a systematic 
study of the stability of the model parameters 
provides some guidelines concerning PRISM 
data requirements [15n]. 

Often, anomalies that occur for individual 
houses are no longer evident in aggregated 
PRISM results. One short-cut aggregate ap
proach is to apply a variation of PRISM 
to total utility sales data for residential 
heating customers (gas or electricity); ex
tensive analysis of gas-heating customers 
in New Jersey has yielded promising results 
[15p]. Taking the analysis a step further, 
for the same data set and for another group 
of houses, the relative roles of two possible 
sources of conservation - shell tightening 
and lower thermostat settings - are inferred 
frqm the PRISM analyses [15q]. 

In all of these studies, NAC emerges as 
an extremely reliable index of consumption. 
The other PRISM parameters provide useful 
indicators of the components of NAC, but 
they require a sensitive interpretation with 
a careful consideration of their errors. 

The fifteen papers presented in this special 
double issue provide convincing evidence 
that a simple method applied to whole
building billing data can become a powerful 

consumption monitoring, or· scorekeeping, 
tool. The papers report progress on a partic
ular method, PRISM. It would be naive to 
expect all houses, and especially the people 
occupying them, to obey the simple principles 
embodied by this method. Nevertheless, the 
truth told by actual meter readings, the basis 
of PRISM, cannot be ignored. The success of 
the studies thus far confirms that PRISM, 
though not without room for improvement, 
is a particularly useful way of extracting 
scorekeeping information from billing data. 

Fl.!I'URE DIRECTIONS 

The papers in this special issue emphasize 
applications of PRISM to conventional 
housing in heating-dominated climates; for 
climates in which the energy used for cooling 
rather than heating dominates, and for houses 
with a large solar component in their design, 
more research is needed. The studies in this 
issue focus on the fuel (gas, electricity, oil) 
used for space heating; in future work, the 
method should allow for the interaction 
between fuels when more than one fuel is 
used in a house by its furnace and appliances 
("total energy scorekeeping"). The statistical 
procedure used for PRISM analyses is based 
on least-squares regression; more robust 
techniques, under development, would reduce 
the influence of anomalous data and improve 
the reliability of the estimates. The data bases 
for the analyses are primarily energy bills; 
the extent to which the value of billing data 
will be enhanced by additional data available 
from instrumentation, such as submeters 
and temperature sensors, needs to be ex
plored. Thus far, the studies demonstrate the 
applicability of PRISM at two levels of 
analysis, to individual-house data for large 
samples of houses, and to utility aggregate 
data representing large fractions of the pop
ulation; in between these two extremes, there 
may be additional strategies for dealing with 
large numbers of houses, such as clever 
statistical sampling of the houses being mon
itored, or substation or trunk-line metering 
to represent community-level consumption. 

The primary objective of our current score
keeping research is to realize the full potential 
of billing data for monitoring consumption 
in all climates and building types. The most 



productive approach, for addr~ssing these 
scorekeeping concerns and ultunately for 
learning about the effectiveness of conser
vation measures, will be studies of actual 
consumption data. We anticipate that the best 
research laboratory for these studies will 
continue to be real-world conservation 
projects. 

APPENDIX 1 

Derivation of physical model underlying 
PRISM 

The space heating energy, Eh, required 
to maintain a house at temperature Tin, 
is proportional to the difference (Tin -
Toud• where Tout is the outdoor tempera
ture. The proportionality constant L rep
resents the lossiness of the house. Thus, 
when Tout < T uu 

(Al) 

The lossiness has two contributions, from air 
infiltration losses Li and from transmission 
losses Lt, i.e., L = Li + Lt *. Some of this 
heating is supplied by the house's intrinsic 
gains Q, representing heat gains from ap
pliances, occupants and the sun**, and the 
rest by an amount of fuel fh burned at effi
ciency 71, i.e., 

(A2) 

Therefore, the required external fuel for 
space heating is 

fh = L(Tin- Tout)/77- Q/77 

which may be rewritten: 

fh = (3(T- Tout) 

where 

(3 = L/71 

(A3) 

(A4) 

(A5) 

*The transmission lossiness Lt "'!;UjAj, where 
Aj is the area of each exposed surface, and UJ is the 
corresponding transmission coefficient. To a good 
approximation, the infiltration lossiness Li"' VpCp, 
where V is the volume flow rate of outdoor air enter· 
ing the building, p is the density of air and Cp is the 
heat capacity of air; this ignores moisture-related 
heat loss (due to latent heat to evaporate water 
inside the house). See Chapter II of ref. 6, u well u 
the discussion in ref. 15£, in this issue. 
• *Our definition of intrinsic gains adds solar gains 
to the comprehensive list compiled by Shurcliff [ 19]. 

and 

T =Tin- Q/L (A6) 

Thus the house's reference temperature T 

(the outdoor temperature below which ex
ternal fuel is required for heating) is below 
Tin, by an amount proportional to the 
house's intrinsic gains. 

If the heating fuel is also used for other 
purposes such as water heating, appliances, 
and (for electricity) lighting, at a rate a, 
then the rate at which heating fuel is con
sumed per day is given by: 

(A7) 

for Tout< T. This is the relationship shown 
in Fig. 2, and corresponds with eqn. (1) 
in the text (see also refs. 6 and 7). 

In a single-family house, the usual control 
system is a thermostat, which regulates the 
indoor temperature Tin· In this case, the 
constant-r assumption of PRISM requires 
that several factors be constant from month 
to month: average indoor temperature T in• 
average internal gains Q, and average house 
lossiness L = 71f3 (see eqn. (A6)). The constant
(3 assumption requires that L and 71 do not 
vary on average from month to month (see 
eqn. (A5)). J'he constant-a assumption 
requires non-varying energy usage for ap
pliances, etc., fueled by the heating fuel. 

Given these assumptions, several classes 
of interventions will induce predictable 
changes in a, (3, and T. Reduction of monthly 
average thermostat settings will decrease T. 

Structural retrofits will affect (3 and r: in an 
ideal house (seen through PRISM), a decrease 
in L will decrease both (3 and T. An improved 
furnace efficiency 71 will also decrease (3. 
A shift to more efficient appliances will 
lower a. However, by decreasing internal 
gains Q, this shift will increase T (leaving (3 
unchanged), and thus lead to an increased 
requirement for heating fuel that will partial
ly offset the benefits from more efficient 
appliances. Any change in Q will affect r: 
the addition of a household member might 
lower '1', for example, whereas the shift to 
a more efficient appliance (fueled by the 
heating or a non-heating fuel) will raise 'T. 

These theoretical expectations are valid 
for the ideal house such as was used in Fig. 2. 
When PRISM is run on real data, for which 
a, (3 and 'T are not truly constant over any 



estimation period, statistical covariance 
among the three parameters often interferes 
with simple associations between known 
interventions and the observed trends in the 
parameters. The problem is particularly acute 
when the periods of estimation include major 
changes. Pre-retrofit and post-retrofit periods 
should therefore be selected to exclude inter
ventions wherever possible. 

APPENDIX 2 

Computation of group savings estimates 
We let the notation [X] IT and [X] lc rep

resent the median (or mean) of the set of 
values of the quantity X for the treatment 
(T) or control (C) group, respectively. 

In analogy with the individual-house 
savings in eqns. (5a) and (5b), the raw, 
weather-adjusted savings for the treatment 
group is given, in absolute terms, by: 

(A Sa) 

and, in percent terms relative to NACpre, by 

Sraw,%(T)/100 = [1- NACpostfNACprelh 
(A8b) 

Using similar pre- and post-periods, raw 
savings for the control group ·are analogously 
given by: 

Sraw(C) = [NACpre- NACpost] lc (A9a) 

and 

Sraw.%(C)/l00 = [ 1- NACpostfNACprel lc 
(A9b) 

To adjust the savings in the treatment group 
by the control, we define a control-adjust
ment factor: 

(A10) 

Then the control-adjusted savings of the treat
ment group are obtained by the following: 

Sadi(T) =[Cadi X NACpre- NACpostliT 
(Alla) 

and 

Sadi.%(T)/100 =[Cadi- NACpost/NACpre]h 

(All b) 

which can be simplified for a single treatment 
and control group as 

(Allc) 

These formulae apply to an individual treated 
house (i.e., to a treatment group of one) as 
well as to the entire group. (For the MRE 
results presented earlier and in ref. 15a, eqn. 
(Allb) was applied individually to each loca
tion (module), for which a separate Cadi was 
calculated.) 

APPENDIX 3 

Standard errors of savings estimates 
The standard errors of the savings estimates 

are obtained from the standard errors of 
NACpre and NACpost• i.e., se(NACpre) and 
se(NACpost), which are computed by a 
method developed for PRISM [16] and are 
included in the standard output for each 
house ll!lalyzed. For an individual house: 

se(Sraw) = [se2(NACpre) + se2(NACposdJI' 2 

(Al2) 

se(Sraw,%)/100 = {(NACpost)2[se2(NACpre)] 

/(NACpre)4 + [se2(NACpostl]/(NACpr~ 2} 112 

(Al3) 

where Sraw and Sraw.% are computed from 
eqns. (5a) and (5b), respectively. 

When a group of houses is analyzed, the 
center of the distribution of the quantity X 
may be represented by either the mean or 
median value of X, i.e., by mean(X) or 
median(X). For each measure, there are 
corresponding measures of the width of the 
distribution of X: the standard deviation, 
sd(X), is generally used with mean(X), and 
the interquartile range, IQR(X), i.e., the 
length of the interval containing the middle 
50%, with median(X). 

The standard error of the sample mean, 
se[mean(X)], gives a measure of the variabil
ity of the sample mean. For a group of N 
houses, this is computed from sd(X) as fol
lows: 

se[mean(X)] = sd(X)/y-N (A14) 

In direct analogy with eqn. (Al4), the stan
dard error of the sample median may be 
computed from IQR(X): 

se[median(X)] = IQR(X)/...jF/ (Al5) 



This provides a measure of the variability of 
the sample median*. For a given quantity 
X, eqn. (Al4) or (A15), respectively, tells 
how accurately the mean or median has been 
estimated for the larger group of houses from 
which the study group was drawn. Thus two 
alternative representations for the center of 
the distribution of X for a set of houses may 
be written: 

mean(X) ± se[mean(X)] 

and 

median(X) ± se[median(X)]. 

In that they are more insensitive to out
liers, the median measures (median value, 
interquartile range, and standard error of the 
sample median) are robust alternatives to the 
mean measures (mean value, standard devia
tion, and standard error of the sample mean). 
Since outliers may strongly influence the 
mean value, in an amount that may substan
tially distort the resulting representation of 
a group's savings (for X= NACpre- NACpost), 
the median measures are usually more mean
ingful. On the other hand, mean measures are 
occasionally more convenient, since classical 
t-tests of significance are readily available for 
them. In addition, a comparison of the mean 
and median values is often useful, for obtain
ing a sense of the skewness of the distribu
tion. 

For scorekeeping, we recommend compu
tation of both sets of measures for the quanti
ties of interest. In general, we rely on the 
median measures, after they have been com
pared with the mean measures. 

For the sample scorekeeping analysis 
presented in the text, the standard errors of 
the savings for the single gas-heated house 
were computed from eqns. (A12) and (A13); 
these represent measurement errors. The stan
dard error of the sample median of the house
doctor group's savings, from eqn. (Al5), was 

*The standard error of the median is a new quantity 
inferred from other work (20, 21 ]. Use of eqns. 
(A14) and (A15) for the standard error of the mean 
or of the median implicitly assumes that the erron; in 
estimating a given quantity in different houses are 
uncorrelated. If this assumption is invalid, these for· 
mulae understate the uncertainty of their respective 
mean and median estimates, though not by much if 
(as is usually the case) the measurement erron; are 
small relative to the house-to-ho_use variation of the 
estimate. 

used to represent a measure of the variation 
across houses. To some extent, the latter 
includes the effect of the measurement error 
for each house (eqns. (Al2) and (Al3)), 
which is generally, for all PRISM parameters, 
much smaller than the corresponding esti
mate's variation from house to house. 
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SURVEY DATA ANALYSIS WITH SPSSX-PC+ 

SPSSX-PC+ was used to perform frequency analysis, descriptive statistical 
analysis, bivariate crosstabulation analysis (including the use of chi-square, 
lambda, and Kendall's Tau-b statistics), difference of independent and 
dependent means analysis, and confidence interval analysis among other 
computational calculations. 

Frequency analysis includes value counts or the frequency of the 
occurrence of a particular value of a variable; in addition the percentage, 
valid percentage, and cumulative percentage of the frequency of a particular 
value over all values of a variable are calculated. 

Descriptive statistical analysis includes the calculation of the mean, 
median, mode, standard error of the skew, standard error of mean, test group 
standard deviation, kurtosis, standard error of the kurtosis, range, minimum, 
maximum, sum, test group variance, and skewness for any particular variable. 

Bivariate analysis may be conducted on ordinal or nominal variable 
associations. The chi-square statistic, which may be used to examine both 
ordinal and nominal associations, is used to test whether or not one variable 
is dependent upon another variable; thus the null hypothesis (that one variable 
is not dependent upon the other -- statistical independence) and the 
alternative hypothesis (that one variable is dependent upon the other -
statistical dependence) are then examined. The chi-square statistic that is 
required to test the null and alternatives hypotheses is calculated by: (1) 
finding the difference between the observed frequency and the expected 
frequency, (2) squaring this difference, (3) then dividing the squared 
difference by the expected frequency, (4) then repeating steps 1 through 3 for 
each cell in a particular crosstabulation table, and (5) while summing all 
calculated cell values to derive the chi-square statistic. The chi-square 
statistic is then applied to a chi-square probability distribution curve to 
yield an observed significance level for chi-square values, which allows one to 
determine how often one would expect to observe various values of the chi
square statistic in the test group when the null hypothesis is true. 



If observed significance levels of a chi-square statistic were less than 
or equal to 5%, (95% confidence), the null hypotheses was rejected. If more 
than 20% of the cells in a crosstabulation table had expected values less than 
five, then chi-square analysis was not used to determine statistical 
independence. 

The lambda statistic, which can be used to examine both ordinal and 
nominal associations when conducting bivariate analysis, allows one to 
calculate the proportion by which one can reduce the error in predicting the 
value of the dependent variable while knowing the value of the independent 
variable. The lambda is a proportional reduction in error measure; the maximum 
value of lambda is "1." As lambda approaches the value of "1," the error 
associated with predicting the dependent variable, when knowing the independent 
variable is reduce. The formula for the lambda statistic is as follows: 

(Misclassified in situation 1) - (Misclassified in situation 2) 
Misclassified in situation 1 

Kendall's Tau-b, which can only be used to examine ordinal associations 
when conducting bivariate analysis, is a measure that normalizes the difference 
between the number of concordant and discordant pairs while considering ties on 
each variable in a pair separately. Kendall's Tau-b may be a positive or 
negative value depending upon the direction of a particular relationship 
(direct versus inverse) of two variables and will not exceed the value of one; 
as Kendall's Tau-b approaches 1, the ordinal association between the dependent 
and independent variables is considered to be stronger. Kendall's Tau-b is 
calculated as follows: 

Kenda 11 's Tau- b = -----"( ...... P _-____..O ... l ___ _ 

~((P + Q + Tx) (P + Q + Ty)) 

where; 

P = the number of concordant pa~rs 
Q = the number of discordant pa1rs 
Tx • the number of ties involving only the first variable 
Ty = the number of ties involving only the second variable 

• 



DIFFERENCE OF DEPENDENT AND INDEPENDENT MEANS ANALYSIS 

Analytical tests of the difference of dependent means help determine 
whether or not the difference between two related variable means is 
statistically significant in the population; thus, the null hypothesis (that 
the difference between two related means is statistically insignificant in the 
population) and the alternative hypothesis (that the difference between two 
related means is statistically significant in the population) are tested by 
calculating a difference of means t-statistic and its two-tail probability 
significance level. The difference of the two test group means is then divided 
by the standard error of the differences to yield the difference of means t
statistic; the difference of means t-statistic is then applied to the "t" 
probability distribution curve with the appropriate degrees of freedom to yield 
a two-tailed probability observed significance level. The null hypothesis was 
rejected if the two-tailed probability observed significance level was less 
than or equal to 0.05. 

Difference of independent means analysis is conducted basically in the 
same manner as difference of dependent means analysis. However, if one cannot 
assume that the two variable variances are equal, then the t-sample labeled 
Separate Variance Estimate should be used for difference of independent means 
analysis. The f-statistic and its two-tailed probability observed significance 
level can be used to determine the equality of the two variable variances; 
thus, if the two-tailed probability observed significance level is less than or 
equal to 0.05, it is highly likely that the two variable variances are not 
equal and the t-sample under Separate Variance Estimate should be used for 
difference of independent means analysis. 



CONFIDENCE INTERVAL ANALYSIS 

Calculation of a two-tailed 95% confidence interval for any variable with 
a test group size greater than 30, when the population variable standard 
deviation is unknown, was calculated as follows: 

x - za.;., _s_ < M < x + za.J.. ....L 

2 "'" 2 .Jn 

where; 

= variable mean 
= 1.96 

= variable sample standard deviation 
= population variable mean 
= variable sample group size. 

Thus, 95% of the time, a confidence interval constructed in this manner will 
contain the population variable mean "M." 

Calculation of a two-tailed 95% confidence interval for any variable with 
a test group size less than 30, when the population variable standard deviation 
is unknown, was calculated as follows: 

X - tCi.h _s_ < M < X + tCi.h
2 

_s_ 

2-J; ~ 

where; 

x K variable mean 
t0~ • (dependent upon degrees of freedom (n-1)) 

s K variable sample standard deviation 
M = population variable mean 
n = variable sample group size. 

Interpretation of this type of confidence interval is identical to those with 
test group sizes greater than 30. 



USING REGRESSION TO ESTIMATE ENERGY SAVINGS 

Initially, regression was employed to determine which characteristics were 
most strongly related to energy savings, either in terms of gross Btu savings 
or as a percent savings. The objective of the regression was to estimate the 
effects of specific ECMs on energy savings. The variables used in the 
regression equation included number of occupants in the household, size of the 
household (square footage), age of the dwelling, and the cost of each ECMs. 
The cost of the measure was used as a surrogate for the level of activity, 
since information regarding how much of the material was applied was 
unavailable. 

The regression technique was unable to provide statistically significant 
estimates of the effects of the specific ECMs on energy savings. The variables 
which explained the most of the energy savings related to the dwelling 
characteristics such as dwelling size, and even these had little explanatory 
power. Reasons that help explain why regression was not a good technique for 
estimating and/or attributing energy savings include: 

• At some point the effects of weatherization may be subject to 
diminishing marginal returns; and 

• Cost figures provided on the WAP Job Form are not linearly related to 
energy savings. 

The lack of a relationship between material costs and energy savings is 
determined in part by the material cost variable. Costs associated with 
specific ECMs are recorded on each WAP Job Form. These costs, however, are 
aggregate costs. While in some sense the ECM dollar amounts represent a level 
of activity, they are not reliable estimates of how much of a specific ECM was 
implemented. For example, while the cost associated with storm doors may equal 
$1,200, this information does not indicate how many storm doors were installed. 
Because regression resulted in weak estimates of energy savings, the 
statistical technique known as "breakdown" was employed. 



CALCULATION OF A WEIGHTED MEAN PERCENT SAYINGS 

In some cases the measurements in a test group or a population should not 
be weighted equally. Because some households consumed much more energy in the 
pre-ECM installation period, a household's savings rate should be weighted 
according to its pre-weatherization energy consumption. 

As part of this analysis average savings were calculated using two 
approaches. One approach entailed the calculation of a mean percent savings. 
The formula is as follows: 

n 

Mean Percent Savings = 1: Percent Savingsn 

i=l 

n 

where, 

Percent Savings = Btus saved as a percent of Pre-Btu consumption 
n = size of test or control group 

An alternative approach controls more effectively for the influence of large 
dwellings and or large household size {i.e., high or low pre-weatherization Btu 
consumers). The sum of the products, of pre-Btu and savings percent for each 
case, are divided by the sum of the pre-Btus {or weights) for each case. The 
formula is as follows: 

n 

Weighted Mean Percent Savings = 1: {Pre-Btun * Savings Percentn) 

i=l 

n 

(Pre-Btun) 

i=l 

where, 

Pre-Btu = pre-weatherization Btu energy consumption 



Typically, this latter approach results in slightly higher percent Btu savings, 
but generates a percent savings probably more reflective of actual conditions. 
For example, the test group's average percent savings increases from 14.5% to 
15.7% utilizing this second methodology. Because this latter approach is 
assumed to more accurately reflect the percent savings attributable to the 
weatherization program, the findings using this latter approach are presented 
throughout this report. 



ESTIMATING PERCENT SAVINGS USING LOG TRANSFORMATIONS 

When estimating the percent savings attributable to the program or 
specific ECMs, log transformations help control for the effects of outliers and 
problems of heteroscedasticity, thereby resulting in more accurate and reliable 
estimates of percent energy savings. The method to transform log values into 
percent savings is as follows: 

let, 

l = log (pre-Btu) - log (post-Btu) 

pre-Btu 
= 1 og - - - - - - - -

post-Btu 

post-Btu 
= - log --------

pre-Btu 

therefore, 

post-Btu 
-l = log --------

pre-Btu 

post-Btu 
e-l = --------

pre-Btu 

post-Btu 
1 - e-l = 1 - -------

pre-Btu 

pre-Btu - post-Btu 
= ------------------

pre-Btu 

pre-Btu - post-Btu 
100 (1 - e-l) = 100 -----------------

pre-Btu 

= percent savings. 



APPENDIX C: DATA FREQUENCIES PER CAP 



APPENDIX C: DATA FREQUENCIES PER CAP 



SAIIPLE CAP 1 CAP 2 CAP3 CAP 4 CAP 5 CAP6 CAP 7 CAP II CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

SAMPLE SIZE: 753 59 26 411 84 6 49 25 59 39 13 39 51 22 15 45 62 26 64 22 

RESPONDENT AGE: 

•en 61.11 611.7 67.2 60.0 65.2 69.0 71.4 63.7 67.5 76.11 73.1 62.5 67.7 61.5 64.7 67.2 71.6 71.9 71.3 65.7 
-.!len 69.0 69.0 67.0 65.0 66.5 73.5 74.0 66.0 67.0 78.0 n.o 61.0 69.0 62.5 65.0 70.0 n.o 73.0 70.5 66.5 
r-e 22·96 30·90 51·111 22-116 211-90 46-711 26-95 26-84 28-96 63-90 48-94 33-85 39-1111 32-112 35-87 24-1111 40-93 54-1111 42-91 25-91 

at. dev. 13.26 10.70 11.21 18.50 14.17 12.43 12.65 16.90 15.02 11.011 14.03 13.73 11.31 12.92 14.16 12.60 9.78 11.116 10.15 14.31 

SINGLE PARENT: 

X yea 3.2 5.1 3.11 14.6 4.11 0.0 2.0 0.0 3.4 0.0 0.0 5.1 o.o 4.5 0.0 0.0 1.6 3.11 1.6 0.0 

SEX: 

X•l• 39.2 27.1 69.2 41.7 32.1 66.7 36.7 56.0 32.2 46.2 311.5 51.3 39.2 50.0 33.3 37.11 40.3 19.2 39.1 40.9 
"f-l• 60.11 n.9 30.8 511.3 67.9 33.3 63.3 44.0 67.11 53.8 61.5 48.7 60.11 50.0 66.7 62.2 59.7 110.11 60.9 59.1 

ELDERLY: 

X yes 115.1 1111.1 84.6 n.9 n.4 100.0 119.8 110.0 1111.1 100.0 84.6 69.2 82.4 n.1 73.3 84.4 96.11 1111.5 93.8 111.11 

HAIIO I CAPPED: 

X yea 46.6 22.0 50.0 20.11 411.11 113.3 22.4 36.0 78.0 51.3 100.0 59.0 29.4 63.6 53.3 37.11 30.6 311.5 111.3 59.1 

YWIIG CHILD: 

X yes 3.6 0.0 4.0 14.6 2.4 0.0 4.1 16.0 1.7 0.0 7.7 7.7 2.0 9.1 0.0 4.4 0.0 0.0 0.0 4.5 

UNIT AGE: . .., 59.2 511.4 67.0 61.11 52.3 NA 52.5 65.4 57.6 73.3 63.1 61.11 55.0 112.7 511.9 59.4 52.5 63.0 511.2 39.7 
IIW!di an 60.0 65.0 110.0 75.0 50.0 50.0 110.0 55.0 110.0 65.0 60.0 48.5 90.0 67.5 60.0 50.0 69.0 60.0 40.0 

range 4-140 5-100 15-100 11·1111 10-120 10·100 7·120 4·120 10-100 20·100 20-100 7·140 25·120 10-100 4·100 7-125 10-115 5-1311 4-75 
st. dev. 211.02 21.01 27.21 32.011 23.71 28.31 36.35 28.90 28.29 28.50 23.53 31.62 25.58 32.24 28.56 23.37 18.25 29.09 35.50 

ATTACHED DWELLING: 

X yes 5.1 1.7 3.11 12.5 6.0 0.0 14.3 0.0 8.5 10.3 0.0 2.6 0.0 0.0 20.0 0.0 0.0 0.0 4.7 9.1 



SAIIPLE CAP 1 CAP 2 CAP3 CAP 4 CAP 5 CAP 6 CAP 7 CAP II CAP9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

RENTAL UIIIT: 

Xyn 14.9 11.5 7.7 35.4 23.11 0.0 111.4 4.0 16.9 15.4 7.7 17.9 6.0 9.1 26.7 2.2 12.9 7.7 9.4 36.4 I 
I 

-THLY RENT: .... 145.71 137.10 57.00 140.94 194.44 NA 97.50 NA 126.60 132.110 94.00 1611.00 196.33 162.50 103.71 1115.00 122.14 76.50 101.25 113.13 
lllldlen 130.00 1411.00 57.00 134.00 197.00 n.so 107.50 125.00 94.00 160.50 1116.50 162.50 110.00 1115.00 100.00 76.50 102.50 110.00 

range 0·350 32·264 57·57 74·235 50·341 22·250 33·275 110·200 94·94 90·21111 111·350 125·200 0·229 1115·185 70·195 71·153 25·175 15·200 
st. dev. 73.27 75.20 0.00 43.47 n.z1 79.10 72.67 44.111 0.00 70.27 65.17 53.03 115.95 0.00 411.03 2.12 70.40 57.19 

RENT SUBSIDIZED: 

X yes 13.3 10.7 3.11 14.3 0.0 0.0 100 0.0 35.3 0.0 100.0 14.3 0.0 0.0 16.7 0.0 50.0 o.o 0.0 33.3 

AIR CCIIDITIONING: 

X yes 53.7 53.7 66.7 42.6 57.11 83.3 54.5 66.7 46.4 43.2 53.11 41.0 54.2 9.1 69.2 61.0 47.5 n.o 76.6 36.4 

fU£l TYPE: 

X netursl gsa 94.9 98.3 114.6 91.7 97.6 66.7 91.11 96.0 93.2 97.4 100.0 97.4 98.0 100.0 100.0 1111.6 98.4 96.2 92.2 95.5 
X electricity 5.1 1.7 15.4 11.3 2.4 33.3 8.2 4.0 6.8 2.6 0.0 2.6 2.0 0.0 0.0 11.4 1.6 3.11 7.11 4.5 

HHLD SIZE: .... 1.64 1.39 1.114 2.02 1.85 1.67 1.53 2.12 1.63 1.42 2.00 2.13 1.47 2.00 1.60 1.46 1.44 1.31 1.43 1.46 
lllldlen 1.0 1.0 2.0 2.0 1.0 2.0 1.0 2.0 1.0 1.0 1.0 2.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 

range 1·7 1·4 1·4 1·6 1·6 1·2 1·5 1·5 1·7 1·5 1·5 1·6 1·4 1·5 1·4 1·4 1·4 1·3 1·3 1·4 
st. dev. .97 .67 .113 1.18 1.29 .52 .79 1.33 1.07 .79 1.35 1.36 .76 1.02 .91 .79 .n .55 .56 .74 

HHLD I NC!JIE: .... 15119 1427 1643 1690 1752 1755 1626 1607 1565 14511 111114 16114 1627 1611 1539 1444 14n 1461 16411 1471 
Medlen 14113 1461 1635 1502 1620 1665 1559 121111 1352 1227 15n 1521 1560 1348 1398 1221 1314 1454 1622 1427 

renge 195·5310 195·2619 248·26116 6111· 3435 600·5310 1173·2457 293·3456 na-3208 414·31n 612·2946 866·3489 538·4444 7115·2694 315·4399 446·3037 354·3234 4611·3204 915·21130 660·3317 1170·26116 
st. dev. 621 512 664 660 708 523 578 745 609 594 832 759 442 828 n1 662 559 435 532 485 



SAMPLE CAP 1 CAP 2 CAP 3 CAP4 CAP 5 CAP 6 CAP 7 CAP 8 CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 18 CAP 19 

Ll HEAP fUNDS: - 2111 Z02 Z05 211 199 120 zoo 271 239 239 250 241 202 212 198 235 l39 231 199 232 
llldt .. 232 1111 240 220 185 120 200 280 280 250 280 270 180 240 zoo 240 210 241 200 210 

rW>ge 14·330 120·280 120·330 95·315 120·315 120·120 120·280 140·330 115·330 105·305 140·350 14·305 120·280 120·265 110·265 120·315 140·330 140·305 120·280 140·280 
at.~- 56.11 43.98 58.23 58.85 51.32 0.00 48.14 52.95 53.86 65.14 69.57 67.14 38.83 47.22 54.45 51.96 54.50 57.37 49.88 45.66 

IIDVE·IN DATE: ... 65.1 61.0 66.1 70.0 66.4 59.0 64.5 67.7 63.1 65.7 57.9 63.2 63.1 76.2 65.0 65.9 63.6 63.4 65.4 67.5 
llldt .. 68.0 64.5 68.0 n.o 67.0 62.0 65.0 10.0 68.0 69.0 59.0 63.0 65.0 79.5 65.5 n.o 68.0 68.0 61.0 71.5 

range 17·87 111·85 22·85 40·86 311·86 30·76 36·84 31·86 17·86 32·85 29·112 2!1·86 23·85 49·117 311·115 25·86 27·84 42·85 32·115 211·115 
st. dev. 14.77 14.88 13.35 13.24 13.82 17.72 15.60 15.98 19.64 13.62 14.72 15.08 15.82 11.06 13.32 14.00 12.97 12.97 11.93 17.32 

NO. BEOR!DIS: ... 2.44 2.10 2.35 2.311 2.47 2.16 2.29 2.68 2.68 2.69 2.15 2.46 2.37 2.64 1.93 2.27 2.57 2.46 2.44 2.68 
ooedl .. 2.0 z.o 2.0 2.0 2.0 2.0 2.0 3.0 2.0 3.0 3.0 2.0 2.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 

range 1·7 1·4 1·4 1·4 1·5 1·4 1·5 1·5 1·6 1·5 1·6 1·4 1·4 2·4 1·3 1·4 1·7 1·4 1·6 1·6 
at. dev. .93 .69 .80 .16 .94 .98 .96 1.18 1.15 1.00 1.36 .82 .15 .66 .59 .65 1.04 .81 1.04 1.17 

NO. LIVING R!DI: .... 1.11 1.09 1.011 I. 13 1.10 1.17 1.10 1.16 1.14 1.18 1.17 1.00 1.12 1.18 1.13 1.04 1.011 1.04 1.14 1.23 
median 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

range 1·3 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·1 1·3 1·3 1·2 1·2 1·2 1·2 1·2 1·3 
st. dev. .33 .211 .27 .33 .30 .41 .33 .37 .35 .39 .39 0.00 .38 .50 .35 .21 .211 .20 .35 .53 

NO. KITCHENS: .... 1.03 1.00 1.00 1.04 1.06 1.00 1.02 1.00 1.02 1.05 1.17 1.00 1.02 1.111 1.00 1.04 1.02 1.00 1.03 1.05 
ooedlon 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 .. 1.0 1.0 1.0 1.0 1.0 

range 1·3 1·1 1·1 1·2 1·2 1·1 1·2 1·1 1·2 1·2 1·2 1·1 1·2 1·3 1·1 1·2 1·2 1·1 1·2 1·2 
st. dev. .111 0.00 0.00 .20 .24 0.00 .14 0.00 .13 .22 .39 0.00 .14 .50 0.00 .21 .13 0.00 .18 .21 

NO. BATHR!DIS: I ... 1.14 1.05 1.27 1.15 1.14 1.17 1.06 1.20 1.20 1.111 1.42 1.10 1.10 1.14 1.00 1.09 1.10 1.12 1.19 1.111 
ooedt .. 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

rW>ge 1·3 1·2 1·2 1·2 1·3 1·2 1·2 1·2 1·2 1·2 1·3 1-2 1·2 1·3 1·1 1·2 1·2 1·2 1·3 1·3 
st. dev. .36 .22 .45 .36 .39 .41 .24 .41 .41 .39 .67 .31 .30 .47 0.00 .29 .30 .33 .44 .50 



SNI'I.E CAP 1 CAP2 CAP3 CAP 4 CAP 5 CAP6 CAP 7 CAPS CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 18 CAP 19 

110. BEDROOMS HEATED: - 1.n 1.71 1.62 1.83 1.89 1.33 1.60 1.74 1.70 1.51 2.17 2.00 1.71 1.86 1.53 1.78 1.66 1.36 1.71 1.59 
llldlen 2.0 2.0 1.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 1.0 2.0 1.0 

renge 0·6 1·4 1·4 0·4 0·4 1·2 1·5 1·4 1·6 0·4 0·6 1·4 1·3 1·3 1·2 1·3 1·5 0·2 1·6 0·4 
ot. dev. .86 .74 .90 .83 .85 .52 .117 .96 .99 .1!2 1.53 .90 .74 .79 .52 .64 1.00 .57 .84 .91 

NO. liVING ROOM HEATED: .... 1.09 1.07 1.08 1.11 1.08 1.17 1.15 1.011 1.10 1.15 1.17 1.00 1.10 1.111 1.13 1.02 1.07 1.08 1.08 1.14 
llldlen 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

·~ 1·3 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·2 1·1 1·3 1·3 1·2 1·2 1·2 1·2 1·2 1·2 
ot. dev. .30 .25 .27 .31 .211 .41 .36 .28 .31 .37 .39 0.00 .36 .50 .35 .15 .25 .27 .27 .35 

110. KITCHEN HEAT: . ., 1.03 1.00 1.00 1.02 1.06 1.00 1.00 1.00 1.03 1.05 1.17 1.00 1.02 1.14 1.00 1.04 1.02 1.00 1.03 1.00 
llldlen 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

range 0·3 1-1 1·1 1·2 1·2 1·1 1·1 1·1 1·2 1·2 1·2 1·1 1·2 1·3 1·1 1·2 1·2 1·1 1·2 1·1 
lt. dev. .111 0.00 0.00 .15 .24 0.00 0.00 0.00 .18 .22 .39 0.00 .14 .47 0.00 .21 .13 0.00 .111 0.00 

NO. BATHROOMS HEATED: 

ooeen 1.09 1.02 1.17 1.11 1.11 1.17 1.06 1.04 1.11 1.15 1.42 1.07 1.06 1.14 1.00 1.07 1.05 1.00 1.14 1.00 
noedien 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

range 0·3 0·2 1·2 0·2 1·2 1·2 1·2 1·2 1·2 1·2 1·3 1·2 1·2 1·3 1·1 1·2 1·3 1·1 1·3 1·1 
st. dev. .31 .23 .311 .311 .31 .41 .25 .20 .31 .37 .67 .27 .24 .47 0.00 .26 .211 0.00 .40 0.00 

OCCUPIED OAT: 

X yes 97.3 94.9 100.0 93.11 97.6 100.0 97.9 1!11.0 100.0 97.4 92.3 97.4 98.0 100.0 100.0 95.6 100.0 100.0 911.4 95.2 

OCCUPIED NIGHT: 

X yes 99.1 911.3 100.0 95.11 97.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 911.0 100.0 100.0 100.0 100.0 100.0 100.0 95.5 

STORM WI~: 

X yes 95.4 911.3 92.3 100.0 94.0 100.0 97.9 96.0 96.5 97.4 100.0 100.0 100.0 100.0 100.0 1!11.6 96.7 100.0 100.0 95.2 
- --- --------- --



SAMPLE CAP 1 CAP 2 CAPl CAP4 CAP 5 CAP 6 CAP 7 CAPS CAP9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 18 CAP 19 

CLOSED STORM VIIIOOIIS: 

X yes 95.5 100.0 100.0 97.9 911.7 100.0 100.0 100.0 100.0 97.4 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 911.4 100.0 

THERMOSTAT: 

X yes 93.8 911.3 92.3 95.8 90.4 100.0 911.0 100.0 911.2 92.3 100.0 97.4 100.0 90.9 711.6 97.7 95.1 92.0 90.5 95.5 

DAY SETTING: .... 69.9 69.5 7'0.0 69.2 7'0.3 68.7 69.1 69.0 7'0. 1 69.6 69.9 70.2 7'0.0 7'0.2 69.6 71.1 69.3 7'0. 1 71.0 69.6 1 .... ,.,. 70.0 70.0 70.0 70.0 70.0 69.0 70.0 70.0 70.0 70·0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 ·- 60·82 60-79 60-711 60·74 60-82 66-70 60-76 60-79 62-82 65-75 68-75 63-711 62-75 65-75 60-76 65·80 62-74 60-711 68·80 65-76 
st. dev. l.O 2.8 3.4 2.8 3.4 1.6 2.9 4.7 3.5 2.3 2.1 2.5 2.6 2.7 4.2 2.8 2.0 4.1 2.3 2.6 

EVENING SETTING: .... 69.7 69.4 69.9 68.8 70.1 69.0 68.8 69.3 69.11 69.2 68.5 70.2 70.2 70.1 70.3 7'0.7 69.2 69.7 70.5 69.5 
llledl8ft 70.0 70.0 7'0.0 70.0 70.0 69.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 71.0 70.0 70.0 70.0 70.0 70.0 70.0 ·- 50-82 60·76 60-711 60-74 60·82 66·72 50·76 60·75 60·82 60·75 55·75 65·711 63·75 60·75 65·76 60·80 60·74 65·76 60·80 65·72 

st. dev. 3.3 2.6 4.1 3.3 3.7 2.1 3.9 4.1 4.1 2.a 4.8 3.5 2.1 3.8 3.0 3.9 2.3 3.4 2.7 2.2 

NIGHT SETTING: 

...... 66.5 65.5 65.3 65.11 67.5 62.0 65.9 65.2 66.5 66.6 65.4 67.7 67.0 66.9 66.3 68.2 65.5 64.4 67.9 67.2 .... , .... 68.0 66.0 67.0 65.0 68.0 63.5 68.0 65.5 68.0 67.0 66.0 68.0 68.0 66.5 68.0 68.0 66.0 68.0 68.0 68.0 
·-e 0·80 50·76 50·72 55-72 55-711 45·70 45·74 50·72 55-76 60-75 55-72 62-711 60-72 60-72 55·72 60·80 55-74 0-76 55-80 60-72 

st. dev. 5.3 5.3 5.4 4.4 4.3 8.9 5.2 5.4 4.7 3.7 5.2 4.5 3.9 3.6 5.1 4.2 4.2 15.4 4.2 4.2 

HO!E TYPE: 

X single 61.2 Ill. 1 69.2 60.8 411.11 50.0 61.2 52.0 54.2 46.2 25.0 59.0 70.6 68.2 60.0 82.2 59.3 60.0 67.2 311.1 
X split level 3.6 3.4 3.8 2.2 4.11 0.0 4.1 4.0 3.4 5.1 0.0 5.1 3.9 0.0 0.0 2.2 5.1 0.0 3.3 9.5 

X 2-storey 32.1 8.5 26.9 34.11 41.7 33.3 30.6 44.0 40.7 411.7 66.7 35.9 19.6 31.8 26.7 15.6 35.6 36.0 24.6 47.6 
X 2+ storey .a 0.0 0.0 2.2 1.2 0.0 0.0 0.0 0.0 0.0 11.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 4.11 

X IIIObtle 2.3 5.1 0.0 0.0 3.6 16.7 4.1 0.0 1.7 0.0 0.0 0.0 5.9 0.0 13.3 0.0 0.0 4.0 1.6 0.0 

BASEMENT PRESENT: 

X yes 80.1 116.2 92.3 74.5 79.3 50.0 65.3 117.5 82.11 114.6 100.0 112.1 711.0 65.0 73.3 66.7 116.9 80.0 114.1 116.4 
------ ---------- -----



-LE CAP 1 CAP 2 CAP 3 CAP 4 CAP 5 CAP 6 CAP 7 CAP II CAP9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP Ill CAP 19 

BASEMENT TYPE: 

p11rtlel 37.3 38.0 54.2 44.1 26.2 33.3 42.4 50.0 35.4 31.3 27.3 35.5 42.1 50.0 54.5 43.3 24.5 36.11 38.9 36.1 
full 62.7 62.0 45.11 55.9 73.11 66.7 57.6 50.0 64.6 611.11 n.1 64.5 57.9 50.0 45.5 56.7 75.5 63.2 61.1 63.2 

HEAT BASEMENT: 

X yes 25.2 26.0 39.1 47.1 20.6 33.3 37.5 28.6 26.0 21.2 15.4 36.4 19.5 211.6 9.1 27.6 24.5 5.0 15.4 15.0 

REACT TO .ECEIVE WX: - 4.71 4.67 4.40 4.n 4.73 4.113 4.711 4.n 4.111 4.611 4.55 4.69 4.112 4.611 4.110 4.55 4.n 4.42 4.n 4.86 
llll!dlen 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
r-e 1·5 1·5 1·5 2·5 1·5 4·5 3·5 3·5 2·5 1-5 2-5 1-5 1-5 1-5 3-5 1-5 2-5 1-5 1.5 4·5 

st. dev. .76 .711 1.35 .62 .73 .41 .47 .61 .57 .112 .93 :80 .79 .119 .56 .93 .64 1.111 .70 .35 

ELAPSED MONTHS: .... 11.4 10.5 10.4 5.3 6.1 13.2 11.1 12.42 12.4 6.6 6.11 12.0 5.9 4.6 6.7 7.4 a.a 5.7 10.7 6.6 
llll!dlen 5.0 6.0 6.0 4.0 4.0 12.0 5.0 4.0 4.5 4.0 5.0 11.0 3.0 3.0 6.0 4.0 6.0 2.5 6.0 3.0 

range 1-n 1-36 2-24 1-12 1-25 2-36 1-611 1·60 1-60 1-24 1-18 1·36 1·24 1-12 1-12 1-36 1-n 1-24 2-58 1-40 
at. dev. 10.0 10.1 8.7 3.3 5.6 13.5 11.2 19.7 16.0 6.1 5.7 10.0 6.2 4.0 4.5 7.7 11.5 6.5 10.6 10.5 

IMPROVE CCIIFORT: .... 4.61 4.31 4.62 4.69 4.65 4.67 4.411 4.27 4.111 4.51 4.64 4.57 4.80 4.76 4.67 4.61 4.71 4.67 4.47 4.70 
ooedlen 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.6 

range 1-5 1-5 3-5 1-5 1-5 3·5 1·5 1-5 2-5 1·5 3·5 1·5 1-5 1-5 3-5 1-5 1-5 1-5 1-5 3-5 
st. dev. .94 1.29 .75 .81 .79 .82 1.22 1.32 .59 .95 .81 .93 .71 .89 .62 .97 .711 .97 1.14 .66 

REDUCE ENERGY BILL: .... 4.76 4.77 4.77 4.73 4.110 5.00 4.67 4.57 4.111 4.53 5.00 4.60 4.94 4.91 4.73 4.95 4.11 4.91 4.66 4.611 
ooedl ... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 ·-· 1-5 1-5 1-5 1-5 2-5 5.0 1-5 1-5 2·5 1·5 5-5 1·5 3·5 4-5 3·5 4·5 3-5 4·5 1-5 1-5 

st. dev. .n .80 .112 .69 .57 0.00 .95 1.04 .60 1.00 0.00 .96 .32 .30 .59 .21 .55 .29 .97 .95 

REDUCE OIL IMPORTS: .... 3.110 3.77 3.65 3.09 3.74 5.00 3.711 3.33 3.95 3.39 4.00 3.211 4.36 4.16 3.69 4.14 3.1111 4.47 3.66 3.46 
llll!di ... 4.0 4.0 3.5 3.0 5.0 5.0 4.0 3.0 5.0 4.0 4.0 3.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0 3.0 

range 1-5 1-5 1-5 1-5 1·5 5·5 1·5 1-5 1·5 1-5 1-5 1-5 1-5 1-5 1·5 1-5 1-5 1-5 1-5 2-5 
st. dev. 1.42 1.38 1.27 1.60 1.53 0.00 1.41 1.33 1.45 1.60 1.34 1.51 1.07 1.43 1.60 1.24 1.38 1.13 1.37 1.39 

------



S-LE CAP 1 CAP2 CAP 3 CAP 4 CAP 5 CAP 6 CAP 7 CAP II CAP9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

IMPROVE HOlE APPEAR : ... 3.5! 3.36 2.115 3.19 3.117 4.00 3.111 3.211 3.44 3.03 2.91 3.53 4.00 4.05 4.00 3.75 3.69 3.94 3.17 3.40 I 

llledllll'l 4.0 4.0 3.0 3.0 5.0 5.0 3.0 4.0 4.0 3.0 3.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 3.0 4.o I 
r-e 1·5 1·5 1·5 1·5 1-5 2·5 1·5 1-5 1-5 1-5 1·5 1·5 1·5 1·5 1·5 1·5 1·5 1·5 1·5 1·5 

ot. dev. 1.54 1.54 1.53 1.43 1.37 1.41 1.60 1.57 1.58 1.69 1.64 1.46 1.50 1.22 1.57 1.311 1.65 1.411 1.66 1.77 

AVOID WASTING HEAT: .... 4.78 4.71 4.96 4.77 4.79 5.00 4.67 4.50 4.112 4.57 4.85 4.68 4.94 4.95 4.60 4.93 4.119 4.116 4.74 4.65 
llledllll'l 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
r-e 1·5 1-5 4-5 2·5 2-5 5·5 1-5 1-5 3-5 1-5 3·5 1·5 3·5 4·5 2·5 3·5 3·5 3·5 1·5 2·5 

ot. dev. .69 .115 .20 .64 .61 0.00 1.02 1.10 .51 .92 .56 .97 .32 .22 .113 .35 .41 .411 .76 .111 

LOSE LIHEAP FUNDS: .... 3.93 3.116 3.52 3.54 3.93 4.20 4.00 3.65 4.29 3.55 3.18 3.54 4.37 3.67 4.23 4.20 4.32 4.16 3.73 4.17 
lied len 5.0 5.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 4.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
r-e 1·5 1·5 1·5 1·5 1·5 2·5 1-5 1-5 2·5 1·5 1·5 1·5 1·5 1·5 1-5 1·5 1·5 1·5 1-5 1·5 

ot. dev. 1.46 1.53 1.50 1.62 1.54 1.30 1.46 1.76 1.12 1.65 1.54 1.50 1.18 1.65 1.24 1.36 1.21 1.30 1.62 1.34 

BECAUSE FREE: .... 3.99 3.94 4.09 3.68 4.32 3.33 4.02 4.37 3.96 4.13 3.67 3.23 4.27 3.119 4.23 3.54 4.20 3.1111 4.09 4.05 
llledllll'l 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 5.0 5.0 4.0 3.0 5.0 5.0 5.0 4.0 5.0 4.0 5.0 5.0 
r-e 1·5 1·5 2·5 1·5 1·5 1·5 1·5 2·5 1·5 1-5 1-5 1-5 1·5 1·5 1·5 1·5 1·5 1·5 1·5 1·5 

st. dev. 1.43 1.60 1.16 1.51 1.17 2.08 1.42 1.17 1.44 1.28 1.32 1.63 1.34 1.68 1.24 1.68 1.37 1.41 1.43 1.35 

AFTER WE, LOWER THERM: 

lyeo 63.11 70.9 511.3 56.5 64.1 66.7 55.11 57.1 62.7 71.9 45.5 51.4 61.4 57.1 75.0 77.5 67.9 63.6 n.7 50.0 

AFTER WE, RAISED THERM: 

l yes 4.2 3.9 0.0 7.3 2.7 100.0 0.0 0.0 3.9 0.0 9.1 0.0 2.6 9.1 111.2 2.5 11.0 5.3 6.0 12.5 

AFTER WE, UNCHANGED: 

lyeo 59.3 42.9 63.2 61.0 53.5 80.0 59.5 57.1 67.9 64.5 70.0 511.3 64.1 55.6 50.0 46.2 71.4 66.7 511.0 70.6 



SAMPLE CAP 1 CAP 2 CAP 3 CAP4 CAP 5 CAP6 CAP 7 CAP II CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 18 CAP 19 

AFTER WE, INSTALL Etll: 

""" 19.7 17.0 15.0 16.2 22.9 20.0 20.0 30.0 19.2 29.0 10.0 17.6 17.1 21.1 7.7 25.0 14.3 16.7 20.8 25.0 

AFTER WE, REMOYEO ECII: 

""" 4.5 2.0 4.8 0.0 5.11 40.0 2.6 5.3 4.4 0.0 0.0 3.0 5.7 5.0 111.2 5.6 4.5 13.3 0.0 11.8 

IIUALITT OF WORIC: - 4.62 4.53 4.92 4.45 4.60 5.00 4.69 4.63 4.76 4.117 3.92 4.51 4.113 4.64 4.73 4.50 4.77 3.92 4.60 4.46 
...tt ... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
rqe 1·5 1·5 4·5 2·5 1·5 5·5 3·5 3·5 3·5 3·5 1·5 1·5 3·5 3·5 3·5 1·5 1·5 1·5 1·5 2·5 

st. <lev. .110 .90 .27 .711 .116 0.00 .59 .71 .54 .41 1.44 .90 .52 .66 .59 .90 .64 1.32 .95 .91 

ATTITUDE OF WORKER: I 

..... 4.81 4.711 4.96 4.73 4.110 5.00 4.96 4.96 4.110 4.95 4.23 4.76 4.96 4.96 4.87 4.71 4.87 4.12 4.82 4.82 
ooedt ... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
rang~ 1·5 1·5 4·5 2·5 1·5 5·5 4·5 4·5 2·5 4·5 1·5 1·5 4·5 4·5 3·5 1·5 1·5 1·5 1·5 2·5 

st. dev. .63 .67 .20 .611 .62 0.00 .20 .20 .64 .23 1.24 .75 .20 .21 .52 .73 .56 1.17 .76 .66 

TIME TO Cl»>PLETE JOI: 

..... 4.71 4.56 4.92 4.57 4.67 5.00 4.115 4.82 4.113 4.76 4.33 4.64 4.91 4.82 4.64 4.74 4.111 4.27 4.60 4.55 
IIOdt ... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
r-~ 1·5 1·5 4·5 2·5 1·5 5·5 1·5 2·5 3·5 2·5 2·5 1·5 3·5 3·5 2·5 1·5 1·5 1·5 1·5 2·5 

ot. dev. .75 .98 .27 .113 .711 0.00 .62 .66 .46 .63 .89 .90 .36 .50 .114 .73 .63 1.011 .91 .96 

CLEAN UP: 

..... 4.69 4.73 4.96 4.47 4.74 5.00 4.1111 4.91 4.63 4.67 4.67 4.65 4. 711 4.55 4.67 4.73 4.77 3.1111 4.69 4.59 
lledt ... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
r-~ 1·5 1·5 4·5 1·5 2·5 5·5 2·5 3·5 1·5 2·5 3·5 1·5 1·5 1·5 2·5 2·5 1·5 1·5 1·5 1·5 

ot. dev. .Ill .69 .20 1.06 .63 0.00 .53 .42 .91 .70 .65 .112 .110 1.01 .82 .n .69 1.51 .92 .96 

OPPORT. EXPRESS THWGHT 

..... 4.59 4.57 4.n 4.29 4.511 5.00 4.76 4.58 4.65 4.69 3.64 4.41 4.79 4.73 4.62 4.63 4.75 4.05 4.53 4.74 
IIOdtan 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
r-~ 1·5 1·5 3·5 2·5 1·5 5·5 3·5 3·5 1·5 3·5 1·5 1·5 3·5 1·5 3·5 1·5 1·5 1·5 1·5 4·5 

st. dev. .115 1.01 .611 .94 .82 0.00 .57 .77 .81 .69 1.63 .95 .62 .118 .65 .77 .n 1.40 .96 .45 
-~ ---- ~-----



SAMPLE CAP 1 CAP 2 CAP3 CAP 4 CAP 5 CAP6 CAP 7 CAP 8 CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 18 CAP 19 

BEING INfORMED: ... 4.73 4.75 4.92 4.52 4.n 5.00 4.85 4.58 4.66 4.90 4.27 4.61 4.87 5.00 4.60 4.79 4.110 4.Z5 4.75 4.71 
81dt .. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 ·- 1·5 1·5 4·5 1-5 2-5 5-5 4·5 2·5 2·5 3·5 1·5 1-5 3·5 5·5 3-5 3-5 1·5 1-5 1·5 3·5 

at. ct.v. .n .73 .27 .97 .63 0.00 .36 .93 .75 .38 1.62 .86 .45 0.00 .74 .56 .68 1.33 .83 .64 

I MPROY£ ta'lfORT : ... 4.68 4.70 4.84 4.62 4.68 5.00 4.85 4.71 4.67 4.84 4.42 4.55 4.70 4.73 4.60 4.17 4.71 4.09 4.57 4.65 
81dt .. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 ·- 1·5 1·5 4-5 1-5 1-5 5·5 3·5 2·5 1·5 2·5 1·5 1·5 2·5 .3·5 3·5 1·5 1·5 1·5 1·5 3·5 

lt. ct.¥. .78 .79 .37 .115 .75 0.00 .46 .75 .74 .59 1.24 .89 .76 .TO .85 .n .110 1.211 .97 .75 

I 
REDUCE -THLY Bill: - 4.48 4.47 4.42 4.34 4.45 5.00 4.61 4.41 4.49 4.43 4.33 4.22 4.53 4.36 4.43 4.70 4.55 4.17 4.54 4.50 

81dt .. 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
renge 1·5 1·5 1·5 1·5 1·5 5·5 2·5 1·5 1·5 2·5 1·5 1·5 1·5 1·5 3·5 1·5 1·5 1·5 1·5 2·5 

at. ct.v. .98 .93 1.17 .96 1.05 0.00 .75 1.18 .94 .99 1.30 1.07 1.05 1.09 .85 .113 .96 1.19 1.01 .89 

I MPROY£ APPEARANCE : ... 4.16 4.28 4.17 3.70 4.29 4.60 3.90 4.00 4.27 4.31 3.75 1.n 4.43 4.10 4.20 4.58 4.35 4.06 3.94 3.82 
81dlan 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 ·-· 0·5 1·5 1·5 0·5 1·5 3·5 1·5 1·5 1·5 2·5 1·5 1·5 1·5 1·5 1·4 1·5 1·5 1·5 1·5 1·5 

at. ct.v. 1.19 1.13 1.13 1.40 1.13 .89 1.10 1.41 1.13 1.08 1.39 1.37 1.19 1.21 1.21 .84 1.01 1.39 1.32 1.47 

liMEN COLO, IIMAT ACT? 

X turn up theno 211.3 28.6 27.11 22.9 34.7 50.0 19.5 26.1 25.0 20.7 37.5 22.6 36.6 27.8 40.0 32.4 26.11 16.7 211.3 35.3 
X sweaur blanket 68.6 71.4 66.7 17.1 61.1 50.0 73.2 69.6 73.1 65.5 62.5 17.4 63.4 n.2 53.3 64.9 68.3 83.3 67.9 64.7 

X suppl.....,tal heat .5 0.0 0.0 0.0 1.4 0.0 2.4 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 
X """" of above 2.3 0.0 5.6 0.0 2.8 0.0 4.9 4.3 0.0 13.8 0.0 0.0 0.0 0.0 6.7 2.9 4.9 0.0 3.11 0.0 

EDUCATION LEVU: ... 10.34 11.08 11.23 10.73 10.50 11.17 10.25 9.110 9.98 9.59 10.15 10.51 10.67 9.96 10.07 10.29 10.19 10.23 9.911 10.05 
81dlan 11.0 12.0 12.0 11.5 11.0 11.0 10.0 9.0 9.0 9.0 9.0 11.0 11.0 10.5 10.0 12.0 10.0 12.0 10.0 9.5 ·-· 0·17 4-17 5·15 8·16 5-17 8·17 3·15 7·16 6·15 6·14 8·13 4·16 6·17 3·13 3·13 0·12 6·17 1·14 5·16 11·14 

st. ct.v. 2.31 2.30 2.16 2.15 2.19 3.37 2.37 2.36 2.17 2.05 1.99 2.60 2.51 2.52 2.58 2.34 2.24 2.90 2.10 2.01 
--· --------- ----- ------- -------



SAII'LE CAP 1 CAP 2 CAP 3 CAP4 CAP 5 CAP6 CAP 7 CAP II CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

ATTIC AREA: - 139.4 665.5 717.3 71111.7 7511.4 769.0 n5.1 796.1 644.2 775.0 1146.11 674.11 1112.0 705.7 6611.0 712.1 766.6 659.9 m.2 656.4 
Mellen no.o 700.0 793.0 691.0 no.o no.o 736.0 640.9 660.0 1100.0 1167.0 61111.0 1164.0 754.0 6n.o 764.0 1100.0 no.o 1100.0 692.0 r..,.. 0·3200 60·1200 9211·1292 154·131111 0·3200 700·111111 144·1440 300·1400 96·11124 400·14113 320·1204 133·16011 100·121111 375·1125 450·1056 160·1440 90·11120 200·960 147·14115 3611·1020 

at. deY. 3011.0 2011.0 267.0 273.11 422.4 103.3 227.5 344.5 3011.1 246.2 224.1 315.5 275.9 220.7 156.11 310.5 4111.4 1114.2 292.4 1110.3 

IN· HOOSE CONTRACTOR: 

X yea 44.5 9.1 0.0 16.7 55.4 0.0 95.9 100.0 94.9 94.9 50.0 100.0 2.0 95.5 71.6 2.2 30.0 15.4 0.0 9.1 

HOT IIATER JACKET: 

X yea 69.9 55.9 69.2 611.11 111.0 33.3 67.3 76.0 44.1 94.9 100.0 79.5 62.7 31.11 116.7 57.11 112.3 73.1 111.3 63.6 

PIPE IIIIAP INSULATION: I 

X yea 40.1 0.0 76.9 11.3 61.4 16.7 6.1 76.0 23.7 119.7 46.2 64.1 62.7 40.9 66.7 0.0 24.2 1111.5 31.3 611.2 

IIINOOII GLAZING: 

X yea 70.7 66.1 110.11 n.9 n.4 66.7 4.1 60.0 81.4 114.6 114.6 43.6 110.4 63.6 60.0 611.9 113.9 114.6 115.9 116.4 

SASH: 

x ve• 61.2 45.11 311.5 70.11 57.1 50.0 63.3 64.0 74.6 71.11 114.6 69.2 60.11 95.5 40.0 75.6 67.7 57.7 31.3 63.6 

IIEATHERSTR I PPI NG: 

X yea 94.6 76.3 96.2 119.6 98.11 100.0 91.8 100.0 93.2 97.4 100.0 97.4 92.2 100.0 116.7 100.0 95.2 96.2 100.0 100.0 

SIIEEPS: 

X Y~l 70.3 50.11 110.11 111.3 116.9 100.0 79.6 64.0 62.7 92.3 100.0 56.4 78.4 116.4 33.3 40.0 64.5 69.2 56.3 100.0 

THRESHOLD: 

X yea 56.7 45.11 61.5 111.11 42.9 113.3 46.9 64.0 66.1 30.8 15.4 87.2 62.7 59.1 66.7 73.3 511.1 76.9 71.9 111.11 



SAMPLE CAP 1 CAP 2 CAP3 CAP4 CAP5 CAP6 CAP 7 CAP II CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

ATTIC AREA: - 739.4 665.5 7117.3 7011.7 7511.4 769.0 n5.1 7'96.1 644.2 775.0 1146.11 674.11 1112.0 705.7 6611.0 7112.1 766.6 659.9 1132.2 656.4 
llldt .. 720.0 700.0 7'93.0 691.0 720.0 no.o 736.0 640.9 660.0 1100.0 1167.0 61111.0 1164.0 754.0 6n.o 764.0 1100.0 720.0 1100.0 692.0 r.,.. 0·3200 60·1200 9211·1292 154·131111 0·3200 700·111111 144· 1440 300· 1400 96·11124 400· 14113 320·1204 133·16011 100·121111 375·1125 450·1056 160-1440 90·11120 200·960 147-14115 3611·1020 

lt. dev. 3011.0 2011.0 267.0 273.11 422.4 103.3 227.5 344.5 3011.1 246.2 224.1 315.5 275.9 220.7 156.11 310.5 4111.4 1114.2 292.4 1110.3 

IN· HOUSE CONTRACTOR : 

Xyu 44.5 9.1 0.0 16.7 55.4 o.o 95.9 100.0 94.9 94.9 50.0 100.0 2.0 95.5 711.6 2.2 30.0 15.4 0.0 9.1 

HOT VATER JACKET: 

Xyu 69.9 55.9 69.2 611.11 111.0 33.3 67.3 76.0 44.1 94.9 100.0 79.5 62.7 31.11 116.7 57.11 112.3 73.1 111.3 63.6 

PIPE WIIAP INSULATION: 

X yes 40.1 0.0 76.9 11.3 61.4 16.7 6.1 76.0 23.7 119.7 46.2 64.1 62.7 40.9 66.7 0.0 24.2 1111.5 31.3 611.2 

WI 110011 GUZI NG: 

X ye1 70.7 66.1 110.11 n.9 n.4 66.7 4.1 60.0 81.4 114.6 114.6 43.6 110.4 63.6 60.0 611.9 83.9 114.6 115.9 116.4 

SASH: 

X ye1 61.2 45.11 311.5 70.11 57.1 50.0 63.3 64.0 74.6 71.11 114.6 69.2 60.11 95.5 40.0 75.6 67.7 57.7 31.3 63.6 

WEATHERSTRIPPING: 

X ye1 94.6 76.3 96.2 119.6 911.11 100.0 91.8 100.0 93.2 97.4 100.0 97.4 92.2 100.0 116.7 100.0 95.2 96.2 100.0 100.0 

SWEEPS: 

X yes 70.3 50.11 110.11 111.3 116.9 100.0 79.6 64.0 62.7 92.3 100.0 56.4 711.4 116.4 33.3 40.0 64.5 69.2 56.3 100.0 

THRESHOI.O: 

X yee 56.7 45.11 61.5 111.11 42.9 113.3 46.9 64.0 66.1 30.8 15.4 87.2 62.7 59.1 66.7 73.3 511.1 76.9 71.9 81.8 
--------- ------------ --



SNIPLE CAP 1 CAP 2 CAP3 CAP4 CAP 5 CAP 6 CAP 7 CAP II CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP Ill CAP 19 

ODORS: 

lyH 46.9 54.2 26.9 47.9 45.2 113.3 57.1 411.0 50.11 20.5 30.11 61.5 45.1 n.1 40.0 55.6 46.8 65.4 23.4 50.0 

SKIRTING: 

IY" 4.0 0.0 3.8 6.3 1.2 33.3 0.0 11.0 0.0 7.7 0.0 2.6 3.9 22.7 0.0 0.0 0.0 7.7 12.5 0.0 i 

' CAULKING: 

IVH 93.9 16.3 100.0 93.1 n.6 100.0 911.0 100.0 100.0 100.0 100.0 97.4 96.1 100.0 100.0 100.0 911.4 100.0 100.0 100.0 

ATTIC IMSULAT (CELL): 

IVH 50.3 42.4 53.8 33.3 48.11 33.3 73.5 44.0 47.5 53.8 46.2 53.8 62.7 116.4 40.0 20.0 50.0 50.0 57.11 50.0 

WALL INSULAT (CELL): 

IVH 15.3 Z5.4 23.1 12.5 34.5 0.0 0.0 12.0 10.2 17.9 0.0 12.8 7.8 4.5 20.0 11.9 21.0 0.0 15.6 13.6 

STORMS: 

IVH 45.8 27., 311.5 27., 54.11 16.7 38.8 64.0 50.8 64.1 84.6 71.8 49.0 68.2 53.3 26.7 35.5 36.0 43.8 50.0 

FUIINACE: 

IVH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

DUCT VENT: 

IVH 49.9 37.3 73., 33.3 46.4 33.3 57., 56.0 30.5 59.0 46.2 53.11 62.7 63.6 40.0 71., 32.3 69.2 53.1 54.5 

S HOT WATER JACKET: .... 13.53 18.81 12.94 17.61 9.33 15.00 111.46 10.68 15.55 8.53 12.62 7.12 11.90 6.83 15.00 15.04 16.19 9.93 16.79 9.77 
ooedlen 12.00 14.00 12.00 16.00 6.00 15.00 18.00 10.00 10.50 7.00 14.00 7.00 12.00 7.00 10.00 13.00 15.00 9.00 15.50 10.00 
rlft!je 6·60 8-51 11·16 7-35 6-25 10·20 11·32 10-19 8·60 7·14 7·25 7·10 8·19 6-7 8·50 12·25 7·45 6·21 10·23 7·12 

st. clev. 6.90 11.62 2.19 6.45 4.66 7.07 3.47 2.08 12.58 2.81 5.47 .60 3.26 .41 11.64 4.41 6.43 3.75 3.47 1.79 
---



SNIPLE CAP 1 CAP2 CAP 3 CAP4 CAP 5 CAP 6 CAP 7 CAP II CAP9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

S PIPE WRAP: ..... 4.17 30.00 5.90 14.00 2.115 12.00 6.67 5.56 5.93 2.69 2.00 1.96 3. 711 z. 11 6.60 IIA 4.67 3.00 6.05 3.17 
llldfWI 3.00 30.00 5.00 4.50 z.oo 12.00 7.00 5.00 3.00 3.00 2.00 2.00 5.00 2.00 5.50 5.00 2.00 5.00 5.00 

range 1·45 30·30 3·10 2·45 1·10 12·12 6·7 2·15 1·25 1·6 2·2 1·3 2·5 1·5 2·13 1·6 1·23 3·20 1·7 
lt. dev. 4.211 0.00 2.511 20.74 2.27 0.00 .58 4.29 6.86 1.111 0.00 .35 1.39 1.17 4.25 1.50 4.90 3.71 2.00 

S IIIIIDQI GLAZING: I 

..... 11.111 12.66 7.71 6.63 7.10 4.25 3.00 2.13 3.n 3.n 7.111 2.59 111.35 2.115 6.22 4.65 11.71 3.411 16.12 11.00 
llldlen 5.00 10.00 7.00 5.00 5.00 4.00 3.00 2.00 2.00 4.00 5.00 2.00 13.50 2.00 4.00 4.00 7.00 2.00 12.00 11.00 

range 1·75 2·45 3·16 1·16 2·51 3·6 2·4 2·4 1·20 2·11 2·20 2·7 4·72 2·6 2·17 3·11 2·24 1·11 1·75 1·16 
et. dev. 9.14 11.43 3.n 4.10 9.08 1.50 1.41 .52 4.30 2.19 5.n 1.42 15.00 1.211 6.111 2.14 5.543 2.411 13.75 4.n 

S SASH: 

..... 165.10 111.74 222.90 113.00 249.75 154.33 100.113 3411.94 255.93 131.41 178.20 225.64 105.61 130·71 170.00 210.06 75.411 1113.43 52.20 166.14 
lied len 125.00 92.00 159.50 119.50 174.50 151.00 91.00 339.50 195.00 1111.00 151.50 191.00 104.00 111.00 1111.50 1n.oo 20.00 151.50 30.00 129.00 

range 1·111111 1·350 90·540 1·465 1·111111 87·225 2·342 1·798 1·761 2·446 2·410 16·687 2·258 1·405 4·259 1·640 2·464 19·479 1·220 41·552 
1t. dev. 165.10 93.21 146.10 124.23 234.09 69.06 92.16 220.89 182.60 136.01 156.46 157.59 82.n 119.57 119.84 .80 114.11 146.84 57.23 130.06 

S IIEATHERSTRIPPING: 

..... 211.25 35.25 47.24 311.05 21.51 24.113 42.21 25.52 24.66 10.84 26.39 21.05 25.40 9.35 44.62 32.26 29.05 24.63 29.92 27 .liZ -· .. 24.00 34.50 411.00 32.00 20.00 23.50 311.00 25.00 20.00 10.00 18.00 22.00 24.00 11.00 52.00 211.00 21.50 111.00 24.00 25.50 
range 1·135 2·75 11·96 2·126 3·54 10·311 13·104 5·58 10·53 3·32 8·57 5·35 5·54 3·16 3·99 10·102 8·135 1·74 6·95 11·56 

st. dev. 18.41 15.26 19.21 26.93 12.16 10.67 17.93 12.63 9.36 5.65 15.73 5.61 12.47 4.08 27.69 17.31 23.15 17.96 19.63 11.47 

S SIIEEPS: 

ooeen 6.21 15.20 4.511 10.97 5.117 4.00 6.00 2.44 4.54 3.69 7.23 2.32 6.25 2.79 4.20 5.61 II. 13 2.53 6.59 4.76 
llldlen 4.00 13.00 4.00 10.00 5.00 3.00 5.50 2.00 2.00 4.00 5.00 3.00 5.00 3.00 3.00 4.00 11.00 3.00 4.50 4.00 

range 1·51 3·45 2·11 1·51 1·21 3·7 2-16 1-5 1·22 1·7 2-20 1-5 2·20 1·8 3·11 2·17 2·16 1·4 2·35 2·12 
st. dev. 5.96 10.33 1.74 9.211 4.59 1.67 3.50 1.37 5.26 1.31 6.23 1.32 3.90 2.12 2.17 4.35 4.115 1.01 6.48 2.32 

S THRESHOLD: 

... ., 17.32 19.52 19.75 11.44 10.59 14.60 9.44 16.00 17.21 10.31 17.00 17.09 24.91 7.69 12.10 20.39 16.27 14.67 21.51 29.78 

'"""'., 16.00 16.00 19.75 10.00 10.00 14.00 8.00 15.00 20.00 7.00 17.00 16.00 26.00 7.00 10.00 22.00 12.00 16.00 20.00 26.00 
range 1·68 10·60 11·32 6·22 4·36 7-22 4·30 7-31 10·31 7·26 14·20 8·32 10·40 1·14 8·24 4·39 10·33 8·111 10·45 16·68 

st. dev. 9.28 10.24 7.64 4.33 7.52 6.39 7.12 6.82 6.92 5.75 4.24 5.30 8.14 3.112 5.81 8.41 6.93 3.73 9.75 13.10 
---------



SAMPLE CAP 1 CAP 2 CAP3 CAP4 CAP 5 CAP6 CAP 7 CAP II CAP9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

S DOORS - 76.97 104.32 71.71 76.1111 62.11 n.4o 100.04 94.17 110.90 66.75 64.50 56.00 93.27 n.oo 50.D 511.52 60.14 95.00 73.40 110.36 
...ti .... 67.00 105.00 67.00 76.50 49.50 47.00 100.50 101.00 66.50 59.50 77.00 511.00 110.00 56.50 41.00 62.00 55.00 107.0 70.00 73.00 ·- 2.265 3·260 45·152 6·240 7·225 20·1116 2·222 42·165 311·167 40·132 12·92 17·146 12·216 12·265 24·911 24·126 5·127 13·159 20·125 24·160 

st. dev. 46.12 56.56 36.114 49.11 40.211 67.n 65.25 39.22 31.110 29.1111 36.16 30.36 53.03 511.16 27.05 25.911 33.26 43.23 30.65 40.119 

S SKIRTING: ..... 62.71 63.00 112.00 22.67 59.00 12.50 NA 222.00 NA 14.25 NA 63.00 62.50 23.50 IIA NA NA 164.00 67.00 NA 
-.dian 36.00 63.00 112.00 16.00 59.00 12.50 222.00 3.00 63.00 62.50 21.50 164.00 37.50 ·- 2·421 63·63 112·112 5·47 59-59 10-15 23·421 2·49 63 45·110 15·36 140·11111 13·250 

at. dev. 116.51 0.00 0.00 21.711 0.00 3.54 281.43 23.17 0.00 24.75 9.61 33.94 711.115 

S CAULKING: - n.711 611.119 79.011 114.59 53.13 1111.33 63.21 51.211 60.36 52.74 74.62 65.011 43.39 115.14 54.57 123.33 113.15 59.20 911.32 99.41 
...ti .... 66.50 57.50 73.00 77.00 411.50 90.00 63.00 48.00 58.00 45.00 70.00 67.00 41.00 111.00 50.50 91.00 112.00 54.00 94.00 101.00 ·-· 1·424 16·150 24·162 1·224 1·216 30-160 3·148 19-97 5·153 4-141 29·130 24·94 15·90 24·169 10·112 61·424 14·225 33·120 30·2011 16·1115 

at. dev. 43.79 34.03 34.61 311.42 311.15 44.01 35.41 20.94 34.74 31.67 30.57 15.87 15.79 44.06 29.63 75.47 43.19 23.99 42.65 46.115 

S ATTIC INSULATION: ..... 144.111 120.00 166.10 1211.63 118.73 199.00 1113.116 112.20 123.75 135.19 133.50 95.35 142.12 119.611 106.00 1113.00 206.03 112.75 190.114 115.00 
-.eli., 133.00 116.50 160.00 130.00 97.00 199.00 170.50 122.50 126.00 121!.00 135.00 96.00 141.50 121.00 113.00 163.00 192.00 77.50 175.00 118.00 ·- 2-650 7·301 611·256 43·234 12-305 168·230 2·454 47·203 2·347 25·265 51-274 17-184 11·340 5·202 54·255 70·397 3·465 37·162 2·650 46·160 

st. dev. 95.05 111.47 56.61 56.77 70.49 43.84 123.97 48.83 116.41 61.21 81.51 41.09 n.66 53.59 74.09 89.60 151.50 30.01 124.01 34.23 

S IIAll INSULATION: 

..... 1411.42 199.20 123.43 170.43 100.311 NA NA 77.25 73.50 117.43 NA 37.40 137.00 37.00 119.00 127.00 307.77 NA 234.20 101.67 
lledt .... 125.50 11111.00 104.00 161.00 77.00 72.00 63.00 104.00 34.00 146.00 37.00 95.00 76.50 256.00 2311.00 136.00 ·-@ 12·5911 30·329 n-260 127·244 12·267 41·124 15·149 28·102 21·56 31·225 37·37 411·124 36-319 70·5911 92·359 17·152 

at. dev. 112.61 91.36 62.29 41.79 63.51 42.25 47.14 44.99 12.84 79.90 0.00 311.35 130.110 173.74 77.33 73.76 

S STORM IIIIIDOIIS: 

..... 128.20 196.33 911.70 116.64 143.09 245.00 110.110 133.63 911.73 127.96 160.36 134.86 100.00 153.40 90.1111 153.75 113.46 109.11 155.96 116.18 
-.eli., 94.00 110.00 97.00 95.00 133.00 245.00 65.00 97.50 71.00 99.00 120.00 90.50 60.00 124.00 113.50 112.50 67.50 69.00 120.00 86.00 ·- 5·735 30·735 20·200 13·320 23·415 245·245 5-258 111-432 19·296 23-389 20·600 20·616 15-510 19-303 49-130 31·533 23·514 23·362 30·460 21·256 

at. dev. 113.54 215.73 60.011 119.311 99.110 0.00 64.00 109.20 74.30 110.02 160.44 139.17 106.97 112.70 29.30 146.63 1011.97 104.60 113.40 119.411 



SMPLE CAP 1 CAP2 CAPl CAP4 CAP 5 CAP6 CAP 7 CAP II CAP 9 CAP 10 CAP 11 CAP 12 CAP 13 CAP 14 CAP 15 CAP 16 CAP 17 CAP 111 CAP 19 

S OUCT VENTS: - 20.0Z 20.41 24.16 111.81 111.05 23.50 21.115 14.29 13.113 15.05 21.00 19.29 22.66 13.79 14.60 111.56 21.15 15.5J 30.12 22.2S 
... u., 17.00 19.00 24.00 14.50 16.00 23.50 22.00 12.00 12.00 15.00 20.00 19.00 23.50 11.00 14.00 14.00 17.00 16.00 29.00 17.50 ..... 1-75 11-311 11-45 6·75 1·63 15-32 7-45 3·29 5·24 4-211 5-40 5·47 6-40 1·40 2·211 5-43 6-48 5·24 11·60 5-46 

at. dev. 11.79 11.24 10.00 15.116 11.60 12.02 10.711 11.60 5.35 7.011 16.36 12.01 10.36 11.32 9.74 11.10 13.04 4.711 14.111 13.34 

S MATERIALS: .... 564.12 595.36 615.00 513.25 5115.56 452.00 550.24 616.118 543.16 469.33 5118.00 593.26 4116.04 559.96 506.64 715.12 SZ6.34 476.96 5811.44 646.8 
llldt .. 550.00 504.00 603.00 476.50 511.00 421.00 5119.00 6113.00 471.50 411.00 552.00 571.00 496.50 542.50 506.50 726.00 4511.00 393.00 5113.00 703.00 I ..... 16·2054 1511-1411 69-1105 43-1057 17-2054 107-733 56·947 93·1206 16-1323 16-1010 159·1139 103-1076 65·1027 213·9911 511·1030 50-1499 1111·1100 12-11611 177-1199 28-1323 I 

at. dev. 309.67 329.011 315.113 2112.06 404.22 219.17 251.79 367.111 326.90 297.79 327.33 258.70 2511.49 231.73 2111.61 357.32 275.911 277.77 231.70 322.711 

S LAIIOR: .... 431.11 393.119 372.00 487.77 417.115 343.17 541.60 474.114 315.62 422.011 416.115 420.13 361.92 500.27 513.116 4ZII.44 394.2S 354.60 540.ZII 497.46 
llldl., 401.00 405.00 3112.00 473.00 373.00 297.50 5116.00 4118.00 266.50 369.00 376.00 404.50 324.50 477.00 5111.50 435.00 309.00 320.00 544.00 5J5.50 ·-· 15-1193 115-1130 50-1147 123·1032 30·1070 130-727 53·942 69-890 250·579 15·909 148·859 73·762 63·1151 2110·1139 119·1193 92·932 100·1021 93·705 60·11311 30·1120 

at. dev. 220.91 172.67 201.31 221.20 235.89 204.16 250.20 273.35 112.13 2611.03 206.16 183.10 209.77 147.57 2114.011 208.94 233.16 169.49 2111.12 212.13 

S SUPPORT: .... 231.42 246.73 221.46 279.77 193.43 246.67 272.911 246.16 246.14 222.77 201.23 196.61 170.00 275.55 255.14 152.511 276.33 207.64 2112.20 272.09 
lledt .. 251.00 233.00 222.00 2110.00 1118.00 250.00 294.00 255.00 226.50 195.00 165.00 191.00 179.50 269.00 263.50 151.00 2611.00 1711.00 290.00 310.50 ..... 11·702 70·4711 24·4110 269·2110 13·400 230·250 27-472 33·620 67·1419 8·4110 154·399 35·367 25·364 269·413 44·431 32·311 2611·750 44·4611 59·4110 15·393 

at. dev. 107.57 109.77 117.112 1.59 111.70 11.17 125.39 155.11 196.65 141.39 81.73 116.01 118.711 30.70 121.911 73.77 61.75 109.97 106.111 113.01 

S TOTAL: ... 1224.611 1260.56 1246.04 12110.73 1196.67 1041.83 1351.13 13311.12 10711.25 1115.00 1205.92 1213.63 1017.96 1329.611 1275.64 1lZ11.76 1196.113 1062.011 1410.114 1415.64 
lledl., 1208.00 1156.00 11119.00 12211.50 1148.00 944.50 1469.00 1405.00 910.00 976.00 1070.00 1171.00 1079.00 1234.00 1319.50 1321.00 1023.50 11911.00 1448.50 1592.00 
r-e 40· 350· 143- 496· 63· 487- 137· 199- 333· 40· 472· 212· 153· 1139· 222· 295· 4116· 2111· 296· 73· 

2400 2395 2400 2272 2400 1690 2361 2390 23711 2399 2396 2205 21114 2106 2153 2400 2376 2341 2400 2400 
st. dev. 591.56 595.97 647.71 477.43 693.54 401.39 622.14 760.19 508.35 707.06 585.24 531.39 533.58 349.05 609.00 611.42 497.117 551.07 530.87 609.09 
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CONFIDENCE INTERVALS FOR MEAN SAVINGS BY CAP 

Sample Standard Square Confidence Weighted Confidence Interval 
Variable Size (n) T-Value Deviation Root of n Interval Mean Lower Upper 
--------- ---------- --------- ----------- ----------- ----------- --------- --------- ---------
CAP 1 31 1.96 14.24 5.57 5.01 20.64 15.63 25.65 

CAP 2 11 2.228 18.79 3.32 12.62 13.43 0.81 26.05 

CAP 3 38 1.96 14.08 6.16 4.48 8.44 3.96 12.92 

CAP 4 60 1.96 15.74 7.75 3.98 14.56 10.58 18.54 

CAP 5 2 12.706 8.01 1.41 71.97 21.8 -50.17 93.77 

CAP 6 23 2.074 18 4.80 7.78 20.63 12.85 28.41 

CAP 7 9 2.306 21.31 3.00 16.38 10.4 -5.98 26.78 

CAP 8 28 2.052 15.31 5.29 5.94 9.53 3.59 15.47 

CAP 9 24 2.069 18.03 4.90 7.61 16.93 9.32 24.54 

CAP 10 7 2.447 20.28 2.65 18.76 17.37 -1.39 36.13 

CAP 11 22 2.08 19.49 4.69 8.64 20.36 11.72 29.00 

CAP 12 21 2.086 10.2 4.58 4.64 14.17 9.53 18.81 

CAP 13 12 2.201 12.39 3.46 7.87 19.61 11.74 27.48 

CAP 14 2 12.706 0.9 1.41 8.09 0.76 -7.33 8.85 

CAP 15 31 1.96 17.01 5.57 5.99 17.12 11.13 23.11 

CAP 16 29 2.048 16.82 5.39 6.40 10.01 3.61 16.41 

CAP 17 23 2.074 13.03 4.8D 5.63 11.15 5.52 16.78 

CAP 18 47 1.96 16.14 6.86 4.61 21.37 16.76 25.98 

CAP 19 7 2.447 11.42 2.65 10.56 10.35 -0.21 20.91 



CONFIDENCE INTERVALS FOR SAMPLE VARIABLES 

Sample Standard Square Confidence Sample Confidence Interval 
Variable Name Size (n) T-Value Deviation Root of n Interval Mean Lower I Upper 

-------------------------------------- ---------- --------- ----------- ----------- ----------- --------- --------- ---------
Exhibit 5-2: Economic 'Annual Household Income 102 1.96 584.1 10.10 113.36 6489 6375.64 I ssoz.3s 
Characteristics of LIHEAP Funds 102 1.96 55.5 10.10 10.77 215 204.23 225.77 
High-Energy Consumers 

Exhibit 5-3: Energy Btu Savings (Millions of Btu) I 97 I 1.96 I 20.1 I 9.85 I 4.12 I I zs.8 I 22.68 I 30.92 
Saving Characteristics Percent Savings 100 1. 96 16.4 10.00 3.21 20.01 16.80 23.22 
of High-Energy Consumers 

Exhibit 5-4: Comparison High Energy Consumer 

I of Weatherization Cost Materials Amount 102 I 1.96 I 296 I 10.10 I 57.44 I I 121 I 663.56 I 778.44 
by Type of Energy Total Amount 102 1.96 559 10.10 108.48 1561 1452.52 1669.48 
Consumer 

Exhibit 5-6: Dwelling Attic Area (sq. ft.) 76 1.96 292 8.72 65.65 672.1 606.45 737.75 
Characteristics of Total Square Feet 73 1. 96 452.5 8.54 103.80 865.8 762.00 969.60 
Low Btu Savers 

Exhibit 5-8: Savings Pre-Btu Consumption (Millions of Btu) 104 1.96 88.69 10.20 17.05 79.69 62.64 96.74 
Characteristics of Btu Savings (Millions of Btu) 104 1.96 5.9 10.20 1.13 -3.74 -4.87 -2.61 
Low Btu Savers Percent Savings 104 1.96 8.07 10.20 1. 55 -4.69 -6.24 -3.14 

Exhibit 5-11: Comparison Contractors 
of Weatherization Savings Btu Savings (Millions of Btu) 238 1.96 15.27 15.43 1.94 13.7 11.76 15.64 
by Type of Work Crew Percent Savings 238 1.96 14.96 15.43 1.90 15.3 13.40 17.20 

Exhibit 5-12: Comparison Materials Amount 406 1.96 317.1 20.15 30.85 591 560.15 621.85 
of Weatherization Cost Labor Amount 406 1.96 216.5 20.15 21.06 430 408.94 451.06 
by Type of Work Crew Support Amount 406 1.96 101.0 20.15 9.82 233 223.18 242.82 
(Contractors) Total Amount 406 1.96 580.6 20.15 56.48 1254 1197.52 1310.48 

Exhibit 5-13: Comparison Weatherstripping 390 1.96 19.7 19.75 1.96 31.85 29.89 33.81 
of ECM Costs by Caulking 399 1.96 47.5 16.40 5.68 81.80 76.12 87.48 
Contractor Type Sweeps 269 1.96 6.3 15.62 1.15 7.59 6.44 8.74 
(Contractors) Thresholds 244 1.96 9.2 13.75 6.91 20.00 13.09 26.91 

Door Replacement/Repair 189 1.96 48.5 17.80 1.13 80.79 79.66 81.92 
Window Glazing 317 1.96 10.3 15.36 19.66 10.52 -9.14 30.18 
Window Sash 236 1. 96 154.1 13.11 18.47 147.07 128.60 165.54 
Storm Windows 172 1.96 123.6 14.07 12.94 139.91 126.97 152.85 
Attic Insulation 198 1. 96 92.9 8.49 26.79 149.82 123.03 176.61 



CONFIDENCE INTERVALS FOR SAMPLE VARIABLES 

Sample Standard Square Confidence Sample Confidence Interval 
Variable Name Size (n) T-Value Deviation Root of n Interval Mean Lower Upper 

-------------------------------------- ---------- --------- ----------- ----------- ----------- --------- --------- ---------
Wall Insulation 72 1.96 116.0 8.49 1.43 196.96 195.53 198.39 
Hot Water Jacket 284 1. 96 6.2 16.85 0.36 15.24 14.88 15.60 
Pipe Wrap 135 1.96 3.1 11.62 2.13 4.70 2.57 6.83 
Vents 212 1.96 12.6 14.56 8.88 22.58 13.70 31.46 
Skirting 19 2.101 66.0 4.36 0.00 63.68 63.68 63.68 

Exhibit 5-16: Dwelling Attic Area (sq. ft.) 
I 

85 I 1.96 I 243.4 I 9.22 I 51.74 I 

I 

668.5 I 616.76 I 720.24 
Characteristics of Total Square Feet B4 1.96 351.2 9.17 75.11 870.1 794.99 945.21 
Rental Unit Households 

Exhibit 5-17: Savings Pre-Btu Consumption (Millions of Btu) 63 1.96 42.1 9.02 9.14 81.42 72.28 90.56 
Characteristics of Stu Savings (Millions of Btu) 63 1.96 19.3 3.79 9.98 14.36 4.38 24.34 
Renters (Rental Units) Percent Savings 63 1. 96 18.98 4.20 8.86 17.63 8.77 26.49 

Exhibit 5-19: Single Number of Rooms 23 2.074 1.1 4.80 0.48 6.1 5.62 6.58 
Parent Household Dwelling Attic Area 24 2.069 220.9 4.90 93.29 669.3 576.01 762.59 
Characteristics Total Square Feet 16 2.131 363.1 4.00 193.44 990.5 797.06 1183.94 

Number of Heated Rooms 23 2.074 0.95 4.80 0.41 5.8 5.39 6.21 
Percent Heated Rooms 23 2.074 0.09 4.80 0.04 0.97 0.93 1.01 
Day Thermostat Setting 20 2.093 3.13 4.47 1.46 67.8 66.34 69.26 

Exhibit 5-20: Energy Btu Savings (Millions of Btu) 
I 

12 I 2.201 I 20.1 I 3.46 I 12.11 I 

I 

15.28 I 2.51 I 28.05 
Savings Characteristics of Percent Savings 12 2.201 18.23 3.46 11.58 16.3 4.72 27.88 
Single Parent Households 

Exhibit 5-21: Economic Monthly Rent 24 2.069 78.99 4.90 33.36 182.3 148.94 215.66 
Characteristics of Annual Household Income 24 2.069 583.6 4.90 246.47 5799 5552.53 6045.47 
Single Parent Households LIHEAP Funds 24 2.069 30 4.90 12.67 257.2 244.53 269.87 

Exhibit 5-23: Economic Monthly Rent 16 2.131 75.2 4.00 40.06 106 65.94 146.06 
Characteristics of Annual Household Income 17 2.12 333 4.12 171. 22 5820 5648.78 5991.22 
Mobile Homes LIHEAP Funds 14 2.16 38.9 3.74 22.46 213 190.54 235.46 

Exhibit 5-24: Energy ~Energy Use Before (Millions of Btu) 10 2.262 16.55 3.16 11.84 64.9 53.06 76.74 
Saving Characteristics Btu Savings (Millions of Btu) 10 2.262 14.3 3.16 10.23 2.4 -7.83 12.63 
of Mobile Homes Percent Savings 10 2.262 19.42 3.16 13.89 3.64 -10.25 17.53 



CONFIDENCE INTERVALS FOR SAMPLE VARIABLES 

Sample Standard Square Confidence Sample Confidence Interval 
Variable Name Size (n) T-Value Deviation Root of n Interval Mean lower Upper 

-------------------------------------- ---------- --------- ----------- ----------- ----------- --------- --------- ---------
Exhibit 5-25: Cost of Materials Amount 16 2.131 112.2 4.00 59.77 220 160.23 279.77 
Weatherization for Total Amount 16 2.131 440.4 4.00 234.62 560 325.38 794.62 
Mobile Home Dwellings 

Exhibit 5-26: Savings for Average Percent Savings 
Selected Subgroups Mobile Homes 10 2.262 19.42 3.16 13.89 3.64 -10.25 17.53 

low Btu Savers 104 1.96 8.07 10.20 1.55 -4.69 -6.24 -3.14 
Rental Units 63 1.96 18.98 7.94 4.69 17.63 12.94 22.32 
Single Parent Households 12 2.201 18.23 3.46 11.58 16.3 4.72 27.88 
Contractors 238 1.96 14.96 15.43 1.90 15.3 13.40 17.20 
High Energy Consumers 97 1.96 16.4 9.85 3.26 20.01 16.75 23.27 
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